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Fig. 1 XRD patterns of colloform pyrite—siderite ore from
Xingiao iron sulfide deposit in Tongling ore district
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Sd—siderite; Py—pyrite; Qz—quartz; XQ-3 ,XQ-4—raw samples;
S-1—remnant after HCI—HNOj; treatment
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Fig. 2 Photomicrographs of colloform pyrite—siderite ore
from Xinqgiao iron sulfide deposit in Tongling ore district:

(a) Plane polarized light; (b)reflected light
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Fig. 3 FE-SEM images of colloform pyrite—siderite ore from Xingiao iron sulfide deposit in Tongling ore district
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(a) SEM images of raw colloform pyrite—siderite ore. Pyrite is cubic in form and a few nanometers in size. Siderite particle coexists with pyrite and

it is much larger than pyrite, cleavage for siderite is well. The EDS pattern of area A is shown in the upper-right corner of the image and shows that
the main elements are Fe, O and C, which are consistent with the composition of siderite; The EDS pattern of area B is shown in the lower-right
corner of the image and shows that the main elements are Fe and S, which are consistent with the composition of pyrite. (b) SEM images of
colloform pyrite in raw colloform pyrite—siderite ore, pyrite accumulation is loose. (c¢) SEM images with high magnification of raw colloform

pyrite—siderite ore showing the direction of crystal growth of siderite is pointed to the pores. (d) Organic matter in the colloform pyrite—siderite ore

ZERRA S ORI O BB 2 (] R B R R
SR B B AT AR SR R EDRE (] 3¢ ) o

X — SR RLAR A SRS S5 22 B ) St
11 5% 2 R W AR BRI AR 5, Z2 8k T iUAE e
A8 P BB o

FE-SEM JE 45 WL % F A By BE 1% A5 180 23 A R 51,
TERE A HORTEEIBT I ad A I — 26 5 22 RIE A
HLBT(E 3d) o BERR AR P AE FE-SEM T L
SERN T 2 1A HUTBURI) (18] 4a) 33X 2 D Ol RS i

ZERR RIS MEEL A DL AR B2
HE—25 (0 ML AL 22 0 BT tIE SRR iy Hp A LK
(RZ0.1% ) o AL IAAAE R HRAR RRHE
N B R TR E A U RIS AR A4
FAIE B

AN TEFR AT 5R 43 FE-SEM Wi 22 i %% 31
AR R R FA RS £ B0k (& 4b) Fil e
AT BERURL (] 4c) |, 3 L6 U ) 10 1 B R AE BH I8, 5
I TR B R — 22k 25 DO R R R AR



5 6 4

TREEAE A B 4 DX 2R B PR B ——k IR 8 B — 22 Bk U 17 ™ ) 2 24 1527

Bl 4 A B 4 DB AR RIBCIR Bk — 22 B 7Y
W ATERANE ) FE-SEM &%
Fig. 4 FE-SEM images of remnants after HCI—HNO,

treatment of colloform pyrite—siderite ore from Xingiao iron
sulfide deposit in Tongling ore district
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(a) SEM image of remnants after HCI—HNOj; treatment of colloform

pyrite—siderite ore showing the organic matter; (b) SEM images of
illite with lamellar features in remnants; (c¢) SEM images of detrital

quartz in remnants
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(Scholz et al. , 2014) .
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Fig. 5 HR-TEM images of remnants after HCl-—HNOj, treatment of colloform pyrite—siderite ore

from Xingiao iron sulfide deposit in Tongling ore district
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(a) TEM images of remnants after HCI—HNO; treatment of colloform pyrite—siderite ore showing that the particles are either lamellar or
xenomorphic; (b) TEM images with high magnification of selected area in figure (a). The EDS pattern of area A is shown in the lower-left corner
of the image and shows that the main elements are Si, O, Al, K, C and Mg, suggesting that this particle is composed of clay mineral (illite) and
organic matter. (c¢) Distributing of C, O, S and Al, showing that the particle is composed of clay mineral (illite) and organic matter. (d) TEM
images with high magnification of selected area in figure (c¢). (e) The EDS pattern of area B in figure (d) , showing that the main elements are C,
Si, O and Al, and the C is the dominant element, which suggests that this particle is mainly composed of organic matter. (f) High-resolution TEM

image and FFT image of area C in figure (d) showing the existences of amorphous organic carbon
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Fig. 7 Sketches showing the formation process of colloform pyrite in Xingiao deposit
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Fig. 8 Sketches showing the formation process of colloform

pyrite—siderite ore in Xingiao deposit
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Mineralogical Characteristics of Colloform Pyrite—Siderite Ore from the

Xingiao Deposit and Its Role in Mineralization of the Stratabound

Sulfide Deposit in Tongling Ore District, Eastern China
XU Liang, XIE Qiaoqin, CHEN Tianhu, ZHOU Yuefei, XU Xiaochun, QIN Chengsong, LI Ping

Laboratory for Nanomineralogy & Environmental Material, School of Resources & Environmental

Engineering , Hefei University of Technology, Hefei, 230009

Objectives: As a representative stratiform iron sulfide deposit in Tongling metallization cluster in the Middle—

Lower Yangtze Metallogenic Belt, the mineralization and mechanism of the Xingiao iron sulfide deposit remians a

topic of debate. The Colloform pyrite ore is an important constituents of the stratabound sulfide orebodies in the

Xingiao deposit, and its formation and genesis are still controversial which on the contrary limits identification of the

stratabound sulfide orebody.

Methods: The microstructure characteristics of colloform pyrite—siderite ore in Xingiao deposit were carried

out using powder X-ray diffraction (XRD), optical microscope, scanning electron microscopy ( SEM) and high-

resolution transmission electron microscopy ( HR-TEM) to investigate mineral compositions, morphology, further

discuss genesis and mechanism of the iron sulfide deposit.

Results: Pyrite and siderite (74.3% and 24. 4% in the total mass, respectively) are the two dominant

minerals with rare quartz and illite (less than 5% in the total mass) in the ore. The grain sizes of pyrite range from

several nanometer to hundreds of nanometers and the granular pyrites are dominated by euhedral—subhedral cubic
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morphology with minor spheroid and irregular microcrystals. While siderite is presented as euhedral rhombohedron
with a size of 20 pm ~30 pwm. In the ore xenomorphic clasts quartz and illite were discriminated by TEM. Optical
microscopic observation indicated that pyrite and siderite formed mosaic texture. It is confirmed that organic matter
fragments were also residual in this ore by the analysis of FE-SEM  HR-TEM and EDS.

Conclusions: The colloform pyrite—siderite ore in the Xingiao iron sulfide deposit was direct precipitation
through biogeochemistry mechanism in the sub-closed marine basin instead of magmatic hydrothermal process. This
colloform pyrite layer may also act as geochemical barrier or precipitant for the Mesozoic copper mineralization.
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